ABSTRACT Objectives: Methotrexate is effective in treating inflammatory arthritis, but both underadherence and overadherence can put patients at risk. Patients may fail to adhere due to practicalities including the unusual weekly dosing regimen, but medication beliefs also play a role. This study explored how both beliefs about necessity and concerns about methotrexate become established in patients with inflammatory arthritis and how patients use information in managing their beliefs and concerns.
INTRODUCTION
Methotrexate is a disease-modifying antirheumatic drug (DMARD) recommended as firstline treatment for rheumatoid arthritis 1 and other inflammatory arthropathies, due to its superior efficacy and tolerability compared with other DMARDs. 2 Guidelines recommend that it is initiated within 3 months of symptom onset for optimal clinical results. 1 Tight adherence to methotrexate is essential: poor adherence may lead to suboptimal clinical outcomes. Studies have found varying levels of adherence, from significant underuse (59%) 3 to overuse (107%). 4 This suggests that many patients omit, delay or reduce doses of medication, while others take methotrexate more frequently than prescribed or in higher doses, risking toxicity. The unusual weekly dosing regimen and the potential for confusion between tablets of different strengths most likely increase the risk of unintentional non-adherence. 5 To try to counter these risks, a national safety-focused patient information sheet was introduced in England in 2006, with recommendations from the National Patient Safety Agency (NPSA) that it should be given to all patients with arthritis starting on methotrexate. 6 Strengths and limitations of this study ▪ We used qualitative methods to provide a rich insight into how necessity beliefs and concerns about methotrexate emerge in patients with rheumatic conditions. ▪ Drawing on the necessity-concerns framework, we were able to identify important tensions resulting in dissonance; the study shed light on how patients use information to manage tensions in their experiences and beliefs and highlighted shortcomings in the official information that patients receive about methotrexate. ▪ Limitations of the study are that patients were recruited from a single site and although the sample was diverse, we were not able to interview any patients over 80 years of age, or individuals who had refused or ceased methotrexate. ▪ Interviews were conducted at a single time point;
further longitudinal research would be merited.
Patients may fail to adhere to medication for a range of other reasons, including symptom severity, practical constraints in their daily life and problems with recall or understanding. Alongside these issues, patients' perceptions and beliefs play an important role in adherence. 7 Intentional non-adherence occurs when patients decide not to take medication as prescribed based on their beliefs, motivations and preferences. 8 The necessity-concerns framework provides a model for considering these decisions as resulting from patients weighing their beliefs about medication necessity against concerns about the risks or negative consequences. 8 Multiple studies have demonstrated that better adherence is associated with higher necessity beliefs and fewer concerns about treatment. 8 9 Research using quantitative measures has classified patients into four categories in terms of the balance between their beliefs about necessity and concerns (see figure 1) and evidence suggests that patients who show ambivalence, scepticism and indifference to medication are at risk of non-adherence. 10 11 People with rheumatoid arthritis tend to hold strong necessity beliefs about their medications and this is particularly the case for patients with more severe symptoms, but those with significant concerns are more likely to be non-adherent. 12 Research into the medication beliefs of patients about DMARDs has identified tensions between patients' feelings that they have little choice but to take them and their concerns about drugs as strong and 'toxic' and the risk of side effects. These beliefs are set in the context of individuals' understanding of their disease and judgements about medication efficacy. [13] [14] [15] Other work has pointed to the importance of acquisition of information from a diverse range of sources as the basis for patients' decisions about initiating DMARDs. 16 Despite this qualitative work, it is not clear how individual patients' beliefs about DMARDs originate and evolve over time, nor how they manage tensions that arise.
On the basis of a qualitative study focused on the NPSA information leaflet, this paper presents findings on how beliefs about necessity and concerns about methotrexate become established in patients with inflammatory arthritis and the sources from which they arise. Furthermore, it explores how patients use information in managing these beliefs and concerns.
METHODS
Qualitative methods, involving semistructured interviews, were used to explore the experiences of patients recently prescribed methotrexate for inflammatory arthritis-in particular, their use of information sources to make decisions about medication. Inflammatory arthropathies comprise a small number of heterogeneous conditions with varying underlying mechanisms for which methotrexate is a common treatment.
Participants
Fifteen patients were recruited from the rheumatology outpatient department of the University Hospitals of Leicester NHS Trust. Eligibility criteria for patients to be invited to interview were: over 18 years of age; diagnosed with an inflammatory arthropathy within 24 months; started on methotrexate; an appropriate level of English suitable for interview. All patients gave their written consent.
Eighty eligible patients were identified from hospital records in the outpatient setting and from a monitoring database. Efforts were made to ensure that patients who were under the care of different consultant rheumatologists were included. Patients were either approached in clinic (16) or contacted by post (64); interested patients had an opportunity to discuss the study with the researcher prior to consenting to be interviewed. Eighteen patients provisionally agreed to be interviewed, of which three did not respond to further attempts to contact. Of the remaining 62 eligible patients, 56 did not respond to the initial contact, 5 actively declined and 1 was found to be ineligible. Participants were recruited between 4 November 2013 and 27 January 2014. The sample size was limited to 15 given the time and resource constraints of this educational project, but the sample was diverse in terms of gender, age, occupation and educational background (see table 1 ).
Data collection
Interviews lasting approximately 1 h were conducted by CH in a quiet room on hospital premises (9 patients) or in their own home (6 patients). A topic guide was constructed based on the content of the NPSA information leaflet and incorporated questions around wider influences (see box 1). It was used to guide discussion and patients were encouraged to discuss issues that were important to them in greater depth. Interviews were digitally recorded and transcribed verbatim.
Analysis
Transcripts were analysed using the thematic approach, 17 facilitated by NVivo 10. 18 Familiarisation, transcript summaries and initial open coding was conducted by CH to identify initial themes and to inform the development of a coding tree. The first three transcripts were reviewed in detail by CT along with the remaining transcript summaries in order to offer direction to the coding tree during development. Figure 1 Variations in medication beliefs.
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Key overarching themes of necessity beliefs and concerns emerged strongly through the first few interviews and were noted to differ and evolve throughout the patient journey; thus, subsequent analysis was informed, but not constrained, by the necessity-concerns model. Themes relating to the use of, and need for, information were grounded in the data. As such, the analysis included both inductive and deductive elements.
A final thematic coding framework was agreed on between CT and CH. Themes were organised into the stages of the patient journey: leading up to diagnosis, initiating treatment and maintaining treatment. Ongoing validation was ensured by personal reflections, concept mapping and ongoing discussion between CH and CT. Disconfirming cases were sought and used to inform the analysis. All data were coded to the final framework, data summaries were produced and data were charted using Microsoft Excel 2010 to map participants' experiences to the key concepts identified.
RESULTS
Participants described how their beliefs about the necessity of medication and their concerns emerged and evolved alongside unfolding experiences once they started on methotrexate. For some patients, tensions arose which prompted attempts at resolution: through information-seeking in attempts to assess necessity and moderate concerns, or information-avoidance to distance themselves from concerns. Both of these strategies could be problematic.
The pathway to methotrexate prescription Prior to diagnosis, all patients described struggling with physical symptoms such as stiffness and pain. At the point of diagnosis, patients' experiences of their illness impacted on their willingness to initiate treatment and their beliefs about the necessity of medication. Many patients felt that they had reached a point at which 'something had to be done' about their condition and saw medication as a necessary next step. Pain and physical limitations were most commonly described as contributing factors towards needing and wanting to start medication.
I'd got to do something because as I say the pains in my hands, arms and everywhere, I just couldn't wait to get something to get rid of that pain.-P12
In contrast, some patients were initially reluctant to start medication due to a less severe perception of disease 33 †Adapted from the 2010 National Statistics Socio-economic Classification (NS-SEC). 34 and a poor understanding of the disease-modifying potential of methotrexate, leading them to question the necessity of starting what they saw as a 'strong' drug.
It sort of contradicted that I'd got a few joint pain in my hands-because that's all it was at that point-to, well I'm starting on a chemotherapy drug!-P7 These more reluctant patients described how the need for medication had been fostered by clinicians emphasising expectations of poor prognosis without treatment and the potential benefit of methotrexate.
Starting methotrexate: information absorption and medication beliefs
Owing to pressures on clinicians to start medication early, over half of the participants were both diagnosed and prescribed methotrexate in the same consultation. All patients reported discussion with clinicians about their diagnosis and medication and each patient recalled being given a drug information leaflet. Many described feelings of shock at the diagnosis that had contributed to difficulties absorbing information. Participants tended to rely on clinicians' decisions about the best course of action.
I listened to the important bits and the rest of it was all just a blur really.
[…] when he was explaining it to me I was just like, just clouded over and I was just not really listening-P6
Patients' accounts suggested that, as they began to come to terms with their diagnosis, they began seeking and absorbing information about their disease and medication. Initial understandings of the disease and its prognosis were formed from observations of other people with arthritis; they developed perceptions of arthritis as a disabling and disfiguring disease and experienced anxiety about disease progression and for some this acted to confirm necessity. Patients also described how information about methotrexate contributed to expectations of effectiveness.
The nurse said to me, 'Oh, this is quite a strong drug that you're on. […] I thought, 'Good!' It's doing some good!-P13 Alongside this, some patients developed concerns about medications through this initial stage of accessing and absorbing information. Information given at the time of prescribing, particularly the NPSA leaflet, primarily related to the practicalities of taking methotrexate, the importance of monitoring and potential side effects and adverse events. While patients recognised the importance of this safety-focused information, many described how it made them worry about the risks of taking the medication.
I just had a quick look at the leaflet.
[…] I saw that somehow it is very dangerous to take this medicine, like there are more side-effects than the good [effects].-P8 They described managing concerns through strategies such as hopeful thinking 19 to distance themselves from negative perceptions and focus on the hope of a positive outcome.
I was scared, definitely scared. But you always hope that you're one of the ones who don't get the symptoms.-P11 Adherence to methotrexate: medication beliefs modified by personal experience Initial beliefs and expectations about the medication were challenged as patients initiated treatment and began experiencing varying degrees of effectiveness and side effects.
Patients' experiences of arthritis differed, as would be expected with the variable natural history of the disease and experiences on treatment. Most patients saw improvement in their condition and this tended to be interpreted as evidence that the medication was effective. When this was coupled with few side effects, patients expressed confidence that taking methotrexate was the right thing to do.
I've noticed a big difference, and the fatigue-touch wood-the fatigue has gone. […] I'm having less pain, and I seem to have, I've gone back almost to the same energy level.-P1 Experience of, or fear of, side effects was, however, common and most patients experienced some ambivalence about taking methotrexate. Despite this, many patients described reaching a state of acceptance of the medication, based on beliefs that its necessity outweighed any side effects or risks.
The side effects are probably outweighed by the fact you don't have to walk around like an old lady because it'll help the cause.-P15 Not all patients expressed this level of acceptance of methotrexate. For some, ambivalence and uncertainty prevailed. Some patients struggled to find a need to persist on methotrexate despite not experiencing major side effects. In particular, they questioned whether improvements in their condition could confidently be attributed to methotrexate and the necessity of taking the medication continuously.
Whether it's the steroids or the methotrexate working, I don't know.
[…] How do we know it's working or not? It's just a flare up, then [the inflammation] can go down. Why should I be on the methotrexate all the time when it can probably just be used when I need it?-P3
Other participants described experiencing dissonance between perceptions of effectiveness and necessity of the medication (due to their experiences of improvements in their arthritis) and debilitating side effects (or ongoing fears about side effects and adverse consequences). The role of information in managing beliefs and concerns: information-seeking and information-avoidance Theoretical work suggests that mental discomfort caused by cognitive dissonance prompts active work to suppress it. 20 Participants described using strategies of informationseeking and information-avoidance in attempts to manage their uncertainty and resolve dissonance.
Some patients explained how they actively sought information about their disease and the effects of the medication to be better able to assess the necessity of the medication and to allay their concerns, but their accounts suggested that the information available to them often fell short of meeting their needs.
Verbal information from clinicians was highly valued, but tended to be focused on disease progression rather than medication efficacy or effectiveness.
He told me even if you feel like you are OK, you need to continue with these [tablets]-P8
Written information leaflets were perceived to be of little help in reinforcing expectations of benefit or allaying concerns. Participants reported that written information leaflets lacked detail of how the drug worked and specifically the nature of the benefits that they could reasonably expect. They described how a focus on risks, side effects and adverse events did little to address concerns.
It just says that it reduces inflammation, it's not a painkiller, it reduces inflammation. How it does that? I'm not very sure about really.
[…] If I stopped taking it, would it still be raging on or would it be, would it be enough, you know, to stop it?-P1 Patients wanted objective evidence that the methotrexate was working for them, in their particular case and that they were not at risk of harm. Some patients perceived monitoring as having the potential to fulfil this need, but as failing to do so in practice. They reported rarely having access to results and lacked an understanding of what particular results might mean, but suggested that they would greatly value having this information.
How do you tell whether it is working or not? Is it blood tests? I don't know. their uncertainty and experiences of dissonance. Other patients with arthritis were seen as a valuable information source-particularly those who had themselves overcome difficulties while taking methotrexate. Such accounts provided patients with reassurance, but equally when patients heard about others having negative experiences, this proved to be anxiety provoking.
A few of my friends-even they are on this medicine. So I was discussing it then on the phone. They says to me you know, slowly you will settle down you know. Just take them, you slowly you will settle down.-P2
[My friend] had some really nasty side-effects with it and the one he takes is the one [the doctor] told me […] to take.-P9 Information seeking via other informal sources, such as the internet, often did little to help allay concerns and resolve dissonance, but on occasion was reported to exacerbate it by raising further concerns.
[If you look on the internet] I know it can get you worried about the bad side-effects and if you haven't actually got it, it can make you feel like you have got it.-P4 Some patients described using avoidance strategies to reduce exposure to confusing, negative and conflicting information. For some, this involved avoiding the internet and other informal sources. Others also avoided reading official patient information to avoid worry about side effects.
I thought 'I'm not going to look on the internet' because I made a decision years ago not to do that because it just scares the living daylights out of you.-P7 I think sometimes you can worry yourself reading things […] if you read the leaflets in the tablets-any tabletyou wouldn't take them, would you? Because they've all got side effects, haven't they?-P5
DISCUSSION

Main findings
This qualitative study provides insight into how medication beliefs and concerns about methotrexate emerge and are managed in the context of decisions about taking methotrexate. The study suggests that when patients start on methotrexate, initial medication beliefs and concerns are influenced by perceptions of disease and information gained from 'official' and informal sources, but necessity beliefs and hopeful thinking tend to predominate. Once patients have personal experience of taking methotrexate, their beliefs are shaped by the way they make sense of their experiences. Ambivalence is a common experience but many patients are able to balance their beliefs about medication necessity against concerns about side effects and are accepting of medication. Others experience ongoing uncertainty about necessity, or conflicts between necessity and concern beliefs. Information-seeking and information-avoidance are strategies that patients use to try to resolve this ambivalence, but both strategies can be problematic.
Strengths and weaknesses
The need for more qualitative research to understand the psychosocial elements of rheumatic conditions has been identified; 21 this study contributes by generating a rich understanding of how patients' beliefs and concerns about methotrexate emerge and suggests how patients work to manage them in the context of decisions about adhering to methotrexate. A limitation is that interviews were conducted at a single time point and participants were asked to recall their experiences and beliefs and how these had changed. Participants' accounts are likely to be constructed and reconstructed based on subsequent experiences. However, these accounts represent participants' own stories of how their beliefs and concerns evolve and as such can be seen to be meaningful. Although the sample was relatively small and participants were recruited from a single rheumatology department, it was diverse and broadly representative of the inflammatory arthritis population in terms of age, although no patients over the age of 80 were interviewed. We were not able to include any patients who had refused or chosen to cease methotrexate and these patients may have very different experiences and beliefs to patients maintained on medication.
Relation to existing literature
It is well established that the balance between necessity and concerns is influential for adherence, 9 but our study makes two novel contributions to the literature. First, it suggests how patients' beliefs and concerns about methotrexate emerge and are shaped by formal and informal sources of information, particularly safety-focused information provision and their own experiences, over the course of their journey. This echoes other research that suggests that patients' belief systems are complex, evolving and influenced by information from a range of sources. 13 14 Second, it identifies dissonance 20 as an important consequence of tensions between patients' necessity beliefs and concerns. While those who described ongoing ambivalence faced the most significant struggle with dissonance, our findings suggest that dissonance between necessity and concern is felt by all patients, to some degree; managing and avoiding it is a constant, active process.
Previous theoretical work has identified dissonance as a prompt to information-seeking behaviours, in an attempt to restore more consistent beliefs. 20 22 23 Our study shows that some patients used information-seeking as a strategy to avoid or manage dissonance. Information-seeking can help suppress dissonance as it decreases uncertainty and stress. 24 In the case of methotrexate, patients sought information both to reinforce their necessity beliefs and to suppress concerns. The information they found, however, fell short of meeting their needs. 'Official' patient information leaflets, including those from the NPSA, were significantly moderated-written in such a way as to avoid unrealistic positive expectations and therefore did little to reinforce necessity. This has been highlighted by previous studies. 25 Evidence suggests that patients with rheumatoid arthritis have a high level of need for information 26 and attempts to seek information have been shown to correlate with coping better with disease. 27 28 However, our study suggests that official information could elevate concerns due to its focus on side effects, adverse events and safety. Unregulated sources such as the internet have been shown to vary in accuracy and credibility 29 and were seen as containing 'frightening' information. As a result, much of the information available to patients failed to support them in efforts to reduce dissonance and, in some cases, strengthened it.
Other patients avoided information as a coping strategy. It has been hypothesised that "we can seek knowledge in order to reduce anxiety and we can also avoid knowing in order to reduce anxiety". 30 Information avoidance aids one to cope with conflicting or worrying information, 19 24 as patients can continue in a constant state of partial knowledge to avoid distress. 31 Information avoidance enabled patients to evade negative information regarding arthritis prognosis and methotrexate, though they risked missing information important for their safety.
Implications for practice and future research Our study suggests that patients experience unmet needs for information and support in managing uncertainty and ambivalence and resolving dissonance. This indicates that attention is required to the 'official' information that patients are given, including the NPSA information leaflet and verbal information from health professionals, to help patients understand the mechanisms of action of the medication, remain optimistic about its effectiveness and manage their concerns. Patients recognised that monitoring had the potential to provide evidence of benefit and reassurance that they were not experiencing harm, but poor documentation of results in patient-held booklets and a lack of engagement by health professionals in sharing this information with patients meant that this potential was not fully met. Other research has suggested that clinicians feel documentation of monitoring results is superfluous in meeting safety standards. 32 Our findings demonstrated its potential value to patients as it is personal and trusted information. Further research is required into how to optimise the recording and sharing of monitoring results with patients.
The study also indicates that patients who use information avoidance as a strategy may need additional support and information from health professionals to ensure that this strategy does not leave them at risk.
Previous research has explored the decision-making process about medication in patients with rheumatoid arthritis, 16 but our study suggests that there would be value in further longitudinal work exploring the evolution and management of medication beliefs from the time of diagnosis onwards. Mixed-method research including measures of pain levels over time would provide an important insight into how experiences of pain impact on necessity and concern beliefs.
Conclusion
Patients' experiences of coming to terms with taking methotrexate are complex and experiences of ambivalence, uncertainty and dissonance are particularly problematic. Patient experience is likely to be improved by supporting patients to assess necessity ( particularly in the presence of side effects) and by providing information to moderate unnecessary concerns. Improving the recording and sharing of monitoring results may be one important way to meet this need.
